attributed to ylide 3. The spectrum of 3 is similar to those of the other known dialkylpyridine ylides but is somewhat shifted to the blue (364 versus 390-410 nm) of the homocubylS and adamanty14 ylides.
The optical yield of ylide 3 is reduced by the presence of oxygen, a selective trap of triplet carbenes.l,s From this result two conclusions are possible. The singiet and triplet states of 2 may be of comparable energy, as per aryl-and arylalkylcarbenes, and are in rapid equilibrium.' Alternatively a referee has suggested that the excited state of Il* may undergo intersystem crossing to form 31* which extrudes nitrogen to form the triplet carbene. The intensity of the ylide signal (c#I~ = AA364nm) produced in a laser pulse increases steadily as the concentration of pyridine increases until [PYR] = 1.5 M, at which point the optical yield is saturated. A double reciprocal plot of the data (Figure 2 ) is h e a r with a slope of 0.45 = kT/kPYRK, where kpyR is the second-order rate constant for reaction of dimethylcarbene with pyridine, K is the equilibrium constant (K = [2S]/[2T] << 1, assuming the triplet is the ground state as per methylene and that singlet-triplet equilibration is rapid)? and kT is the sum of all first-order and pseudo-first-order rate constants of all processes which consume the carbene in the absence of pyridine. These processes include isomerization (kl,2) and reaction of the carbene with solvent (klRH and k 3~~) .
Assuming that kpyRK = 107-109 s-l8 pegs the lifetime of the carbene at 1-100 ns in pentane in the absence of pyridine. This lifetime must be controlled in part by reaction with solvent because there is a solvent deuterium isotope effect of 1.3 on the slope of plots such as that in Figure  2 in CH3CN vs CD3CN and CHCI, vs CDC13 .
The data convincingly demonstrate that dimethylcarbene is a true reactive intermediate, a species which exists in a potential energy minimum, and has a finite lifetime in solution.
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(8) Sugiyama, M.; Celebi, S.; Platz, M. S. J. Am. Chem. Soc. Submitted for publication. The sin let and triplet states of methylene are not in rapid equilibrium in solution;Ii their energy separation is too large." (9) Scheme I is a conventional' interpretation of singlet-triplet phenomena in carbene chemistry. However, it has been pointed out (Griller, D.; Nazran, A. S.; Scaiano, J. J. Am. Chem. Soc. 1984, 106, 198) that the available data for aryl carbenes is consistent with the presence of a single reactive intermediate, one that can undergo reactions normally ascribed to either the triplet or the singlet state of the carbene. In this interpretation a triplet carbene can react with pyridine to form an ylide via a singlet-triplet surface crossing along the reaction coordinate. The surface crossing mechanism resolves inconsistencies in the kinetics of reaction of triplet diphenylcarbene and methanol. The data of this work is consistent with either a preequilibrium or surface crossing mechanism. The traditional mechanism is presented in Scheme I because there is no compelling reason to discard it with dimethylcarbene.
( Dinitrogen coordination' and reduction2 are among the most challenging of the several transformations (dinitrogen activation,'J reactivity with unsaturated organic substrates? C-H bond acti~a t i o n ,~ CO ~hemistry,~ and Ziegler-Natta catalysis6) promoted by divalent titanium compounds. Although the great ability of titanocene systems to give dinitrogen fixation with a variety of bonding modes2 clearly underlines the strength of divalent titanium as a powerful reducing agent; however, the coordination chemistry of the oxidation state +I1 remains limited to only a few diverse case^.'^^ To date there are no clearly demonstrated examples where fixation/reduction of dinitrogen occurs on a nonmetallocenic titanium system.
Herein we report the isolation and characterization of two novel dinitrogen Ti( 11) and mixed-valence Ti( I)/Ti( 11) amido complexes obtained via chlorine replacement at tr~ns-(TMEDA)~Tic1,7'
The reaction of ~~U~S -( T M E D A )~T~C~~ with 1 equiv of (Me3Si)2NLi in toluene under nitrogen at -80 OC formed a purple jelly suspension which turned into a deep-brown solution upon standing overnight at room temperature. Brown crystals of (Me3Si)2NLi (2.95 g, 17.7 mmol) was added to a suspension of TiC12(TMEDA)2 (6.2 g, 17.6 mmol) in toluene (75 mL) under nitrogen atmosphere at -80 OC. The reaction mixture was allowed to slowly warm up to -40 OC originating a thick purple jelly suspension which became a deep brown solution upon standing at room temperature. After 3 days at room temperature, the solution was evaporated to dryness, and the residual solid redissolved in ether. Deep brown crystals of 1 were obtained upon cooling the resulting light blue solution turned the color light green. After standing 30 min at rmm temperature the solvent was evaporated in vacuo. The residual solid was redissolved in ether (500 mL), and insoluble material filtered out. Colorless crystal of 2 (21.9 g, 32 mmol, 59%) separated upon concentration and standing at -30 "C overnight. Complex 3: Solid (Me,Si),NLi (3.40 g, 20.6 mmol) was added at -80 OC to a suspension of TiCI,(TMEDA), (2.4 g, 6.8 mmol) in toluene (100 m e ) containing TMEDA (3 mL) under argon atmosphere. The suspension slowly originated a jelly purple suspension which turned into a brown solution upon standing overnight at room temperature. The solvent was removed in vacuo, and the residual solid redissolved in ether. The first fraction of white crystalline material, which separated upon cooling at -30 OC was identified as complex 2 by comparison with the IR spectrum of an analytically pure sample (0.9 g, 1.3 mmol, 19%). Further concentration and freezing gave black crystals of 3 (2.5 g. The two species were isolated in moderate yield and analytically pure form,9 upon solvent evaporation and fractional crystallization in ether at -30 OC (Scheme I). In both cases a competitive reaction is probably responsible for the formation of 2 since complexes 1 and 3 are thermally robust and did not show any appreciable decomposition in benzene at -78 "C. Furthermore, 2 was the only identifiable product when the two reactions were carried out in THF. Compound 2 could conveniently be prepared on a very large scale by direct reaction of TiC13(THF)3 with 2 equiv of R2NLi and 2 equiv of TMEDA in ether.9
The structures of 1 and 3 have been determined by X-ray analysis." Complex 1 is binuclear and consists of two identical difficult to speculate on the extent of dinitrogen reduction on the exclusive basis of the N-N distances, since the structural features of 3 (with no particularly long N-N and Ti-N distances) are somehow in contradiction with those of 1 (with comparable N-N distance and extremely short Ti-N distance). The completely different bonding mode of dinitrogen in the two complexes (end-on versus side-on) is intriguing indeed and at the moment can be explained only by the different steric bulk of the two complexes.
As expected, complex 1 is diamagnetic while 2 and 3 are paramagnetic [pelf = 1.75 pg, perf = 1.37 pg, respectively]. The low value of the magnetic moment of 3 can be ascribed to either antiferromagnetic or superexchange, since the Ti-Ti nonbonding distance is rather short [Ti( I)-Ti( la) = 3.680 (8) A].
